ABSTRACT: Canine aggression is a widespread problem which receives a lot of attention from the media. It has important consequences in terms of public health and animal welfare. To address this issue it is necessary to first determine its epidemiological characteristics in the target population. This study was aimed at exploring the characteristics and determining the risk factors for dog aggression in the Slovak Republic and, in particular, for aggression directed at humans. For this purpose, we used a questionnaire directed to dog owners which included information about dog and owner characteristics, housing, training and fear behaviour. From the 177 analysed questionnaires, 67% portrayed dogs with some type of aggressive behaviour. Half of the animals showed some degree of owner-directed aggression and almost 40% were aggressive towards unfamiliar people. The approach of an unfamiliar male was the situation that stimulated most dogs to behave aggressively (33.3%) and a small percentage (2.3%) of the animals always showed aggression when approached by an unfamiliar child. Multivariate logistic regression models found that "owner's age" (OR, 0.96; 95% CI, 0.93 -0.99) and "neuter status" (OR, 0.36; 95% CI, 0.13-0.98) were significantly associated (P < 0.05) with the exhibiting of aggressive behaviour in different contexts. "Dog's sex" (OR, 2.16; 95% CI, 1.09-4.27) and "type of training" (OR, 2.32; 95% CI, 1.19-4.80) were significantly associated (P < 0.05) with the exhibiting of aggressive behaviour towards familiar people. Younger owners were more likely to have aggressive dogs and neutered dogs were less likely to be aggressive in different contexts. Male dogs and dogs with informal training were more likely to be aggressive towards familiar people. Manifestations of fear were significantly associated with the expression of aggressive behaviour in all models. This study provides the first preliminary results on the characteristics and potential risk factors for human-directed aggression in Slovakia. The analysis of these data may help in determining which preventive measures should be given priority in this country.
Dog aggression is a normal behaviour which serves an important communicative function in these animals (Bollen and Horowitz 2008) ; however, its expression is undesirable and extremely common (O'Sullivan et al. 2008) . It represents a serious problem, not only in terms of public health but also due to its consequences in terms of animal welfare (Horisberger et al. 2004; Duffy et al. 2008) with many animals being relinquished, abandoned, (Orihel et al. 2005; Liinamo et al. 2007 ) and even euthanised in some cases (Radosta-Huntley et al. 2007; Rosado et al. 2009 ).
Aggression is the product of environment (owner's characteristics, living and management conditions, training, etc.) biology (sex, age, breed, etc.) and learning experiences (Bollen and Horowitz 2008; O'Sullivan et al. 2008) ; thus, its expression can vary greatly among individuals (Bollen and Horowitz 2008) .
In Slovakia, to our knowledge, there is only a small amount of scientific literature reporting epidemiological data of dog aggression. Nevertheless, incidents involving human-directed aggression are not uncommon and, thus, there is a need to explore doi: 10.17221/8418-VETMED the main factors associated with aggressive canine behaviour in this country.
The goal of the present study was to perform a preliminary exploration on the characteristics of different types of aggressive behaviour in dogs using a validated owner questionnaire. We hypothesised that the dog's size, training history and living conditions would significantly affect the exhibiting of aggressive behaviour. In particular, we expected smaller and non-trained dogs to be more aggressive towards their owners and dogs from rural areas and those living outdoors to be more aggressive towards strangers.
MATERIAL AND METHODS
A self-administered (paper-pencil) (Chromy 2008) questionnaire was distributed by means of a snowball sampling method. The questionnaire was distributed by volunteers in three different types of environments: dog shows, parks and a University Department of Veterinary Medicine. We tried to avoid common issues in the design of problem behaviour questionnaires, e.g. pretesting, confirmation of reliability and validity of a questionnaire, by creating our questionnaire in accordance with sound questionnaire designing principles (Grooves 1987; Jenkins and Dillman 1997) . Its graphic form was developed using CorelDraw 12 software according to the recommendations of Dillman (2007) . Its objective was to identify behavioural problems in dogs (separation-related problems, aggressive and fear responses, obedience and compulsive behaviour). Twenty five participants of different ages and educational backgrounds were involved in the identification of potentially problematic elements (e.g. infrequent or ambiguous words or terms, difficulties in reading, etc.) of the questionnaire which was carried out using a debriefing method. Received data was carefully evaluated and the questionnaire was adjusted accordingly (Hess and Singer 1995) . The reliability and validity of the questionnaire was then evaluated using Cronbach's alpha, test-retest reliability and content validity (Litwin 1995; Rubio et al. 2003; Rubio 2005) . Data were collected from 30 participants placed in the same room without any time restrictions or mutual communication. The statistical software SPSS 12 was used for calculating Cronbach's alpha. Cronbach's alpha coefficient for aggression towards familiar people was 0.810 and for aggression towards unfamiliar people the value was 0.860, indicating good internal consistency. The same process was repeated one month later under the same conditions with a lower number of participants (73.3%). Test-retest reliability revealed no statistically significant deviations in the answers. Five experts (two cynologists and three veterinarians), who had been working with dogs for the past 7-20 years, evaluated the content validity of every question. This procedure and the Content Validity Ratio (CVR) were conducted according to Lawshe (1975) . The CVR value of every question was one which constitutes an adequate value of CVR. Implementation of the above-mentioned procedures resulted in the validated version of the questionnaire used in this study. Despite the fact that aggressive behaviour was one of the core topics of the questionnaire, participants were also asked about other potentially problematic behaviours like excessive vocalisation, destructive behaviour and inappropriate elimination.
The questionnaire contained sixty-three questions divided into seven parts. The first and second parts covered demographic data and general information related to the household, owner and their dog. The third part dealt with the dog's daily routine. Feeding behaviour and habits were questioned in the fourth part. Participants provided information about their dog's behaviour while outdoors in the fifth part. The sixth part focused on obedience and training. The behaviour of the dog during miscellaneous situations: play, grooming, medicine application and presence of self-mutilation behaviour were surveyed in the last part of the questionnaire. Acknowledgements and instructions for the respondents were also included in the last part. The participants were given open, closed and combined questions as well as a five-point unipolar scale (Krosnick and Fabrigar 1997) for behavioural variables. Each level on this scale was classified numerically and verbally (Krosnick and Berent 1993) with 0/never representing absence of certain behaviour, through an increasing score of 1/seldom up to 4/always, representing an increase in the frequency of occurrence of the behaviour. A coding key for the statistical analysis was used to assign scores to the answers as follows: 0/never = 1 and 4/always = 5. Aggressive behaviour was defined as growling, lunging, snapping and biting.
All participants had permanent residence in the Slovak Republic and were the owners of the dogs doi: 10.17221/8418-VETMED described in the questionnaires. Owners were asked to complete the questionnaire considering the first dog that they had acquired in case they owned two or more dogs.
Statistical analysis was performed using SPSS statistical analysis software. Multivariate logistic regression models were used to determine significant risk factors for canine aggression.
RESULTS
The research was carried out in the period of 2008-2013 and included evaluation of 217 questionnaires. Of the total number of collected questionnaires (n = 217) only 177 owners responded to all answers related to aggressive and fear-related behaviours. These 177 questionnaires were used for our subsequent analysis.
One hundred and forty one respondents were female (79.7%) and more than half lived in the city (61.6%). The owner's ages ranged from 12 to 75 years old with 47.2% being between 21 and 30. More than two thirds of the owners had owned dogs in the past and a vast majority (88.6%) had given some level of training to their dog.
Most dogs were over 18 months of age (84.5%), with a ratio of 1 : 1 male : female of which 8.5% of males and 20.0% females were neutered. Ninety seven dogs lived in a house with a yard and more than half (63.6%) were kept inside the house/apartment. More than two thirds (69.4%) of the dogs were small or medium size (30-60 cm) and one hundred and forty individuals were pure breed. Ten of the animals had been owned by more than two owners. Table 1 summarises the demographic characteristics of the population and their living conditions.
Human directed aggression: Familiarity with the victim
More than 60% (n = 106) of the owners stated that their dog was never aggressive towards unfamiliar people in any of the situations presented while 50% (n = 88) reported the same in relation to aggression towards familiar people. Dogs reported to be aggressive towards familiar people did not have individual mean scores of more than 3.5 whereas aggression towards familiar people exhibited individual mean scores of up to 4.5. From the total number of dogs that showed some degree of aggression towards unfamiliar people (n = 71), 11.3% did so very frequently (individual mean scores > 3.5) (Figure 1 ).
Aggression in specific contexts
More than 80% of the dogs never showed any signs of aggression towards a familiar person in the following contexts: when disturbed while resting; when a toy was taken away; when bathed, groomed or given medicine, when physically punished, when disturbed while eating ( Table 2) .
The approach of an unfamiliar male was the situation that stimulated most dogs to behave aggressively (33.3%) while physical punishment was reported as the situation which resulted in least aggressive signs. A small percentage (2.3%) of the animals always showed aggression when approached by an unfamiliar child. The same percentage (2.3%) was also found for the situation in which a household member tried to take away a bone or a treat while the dog was eating (Table 2) . In all models, manifestation of fear was significantly associated with manifestation of aggression and this association was changed only slightly with adjustment for additional variables. Fear behaviour increased the probability of exhibiting aggressive behaviour towards humans.
Association between fear and manifestations of aggression
From the other variables, only the owner's age and the dog's neuter status were significantly associated with aggressive behaviour towards humans with younger owners being more likely to have aggressive dogs and neutered dogs being less likely to manifest aggressive behaviour. Table 4 shows results from multivariate logistic regression models between manifestation of fear and manifestation of aggression towards familiar people, crude in Model 1 and adjusted for information about owner (sex, age, owner's previous experience) in Model 2, information about the dog (age, height, sex, neuter status) in Model 3, housing (living in, staying in, dog inside) in Model 4 and training (training, type of training) in Model 5.
In all models, manifestation of fear was significantly associated with manifestation of aggression towards familiar people and this association was changed only slightly with adjustment for addition variables. Manifestation of fear increased the probability of aggression towards familiar people.
From other variables, only the sex of the dog and the type of training was significantly associated with aggression manifestations with male dogs and dogs that received informal training being more likely to exhibit aggressive behaviour towards familiar people. Table 5 shows results from multivariate logistic regression models between manifestation of fear and manifestation of aggression towards unfamiliar people, crude in Model 1 and adjusted for information about the owner (sex, age, owner's previous experience) in Model 2, information about the dog (age, height, sex, neuter status) in Model 3, housing (living in, staying in, dog inside) in Model 4 and training (training, type of training) in Model 5.
In all models, manifestation of fear was significantly associated with manifestation of aggression towards unfamiliar people and this association was changed only slightly with adjustment for additional variables. Manifestation of fear increased the probability of aggression towards unfamiliar people. No other variables showed significant associations.
DISCUSSION
Assessing canine aggression can be done using different sources of information: information gathered from general veterinary practices, information gathered from referral practices or behavioural specialists, questionnaires directed to dog owners and, finally, reports of dog bites (Horisberger et al. 2004; Fatjo et al. 2007 ). In Slovakia we do not have any referral behavioural practice or recognised behavioural specialists; therefore, in this study we opted to design a survey directed to dog owners. This type of survey offers some advantages in relation to surveys to veterinary practitioners since owners doi: 10.17221/8418-VETMED spend the most time with their dogs and do so in several contexts; thus, they might be more aware of their animal's typical behaviour (Hsu and Sun 2010) . On the other side, owners that are willing to answer a questionnaire about their dog's behaviour might be the ones that are more dedicated to their pets which might have an effect on the perception and understanding of dog behaviour and thus might not be representative of the overall population.
Sampling method
Reaching a varied group of owners and using an easy-to-implement and time-effective method were the decisive factors leading us to choose the snowball approach as our sampling method. While this method is prone to selection bias and known for not yielding a random sample, we have partially addressed this issue by including participants from different environments in the initial group. Several studies looking at dog aggression have relied on samples collected from veterinary practices. Despite constituting a more accurate method of sample collection it still presents some problems which we wanted to avoid. Firstly, it will only include owners of dogs that use, or have access to, veterinary services and secondly, aggressive dogs might be taken to the veterinarian less often than non-aggressive dogs (Guy et al. 2001a ). Nevertheless, the present results are limited, in that the respondents were not randomly selected.
Questionnaire response rates
The results obtained in our study are based on fully completed questionnaires which may not reflect the country's dog population. Owners who chose not to complete our survey might be less willing to donate time to their pets, translating into poorer training and socialising or less knowledge about dog behaviour, which in turn might result in dogs more prone to develop behavioural problems, such as aggression (Bennett and Rohlf 2007) .
Demographic characteristics of the sample
There was a total of 36 (20.5%) mixed breed dogs and 140 (79.5%) pure breed dogs. Some owners might think their dog is pure breed solely based on the fact that the animal resembles a pure breed. This, in addition to the high number of backyard breeders in Slovakia, leads us to believe that the number of pure breed dogs in our sample is probably overestimated. The ratio of neutering according to sex was one male to 2.4 females. This proportion reflects the present trend in the country for neutering mostly the female dogs.
From the 177 respondents almost half were aged between 21 and 30 years old and more than 75% were under 30. This might reflect a stronger interest towards dogs in the younger population and therefore may have biased our results. This could also be a direct consequence of our sampling method. Although we tried to avoid age biases by including people from several age groups in the initial contact group it is possible that the younger respondents were more active and/or successful at recruiting other participants.
Aggression directed towards familiar people vs. aggression directed towards unfamiliar people
There are many ways to classify canine aggression. Some authors categorise the behaviour based on the target, others according to the motivation or trigger (Luescher and Reisner 2008) . Another form of classification divides aggression into only two types: offensive and defensive (with a fear component) (Luescher and Reisner 2008) . In this study we focused on the target of the aggressive behaviour (humans) and their familiarity to the dog.
Several authors (Borchelt 1983; Bamberger and Houpt 2006; Fatjo et al. 2007 ) have found humandirected aggression to be the most frequent complaint of dog owners.
In the present study, aggression towards unfamiliar people was present in a smaller number of dogs (n = 71) but occurred at a greater frequency (Table 1) when compared with aggression towards familiar people. Other authors have found conflicting results on the incidence of these two types of human-directed aggression. In 2006, Fatjo et al., conducted a study based on a survey of veterinary practitioners which found aggression directed towards non-familiar people to be the most frequent. One year later the same author (Fatjo et al. 2007) published another study which analysed more than doi: 10.17221/8418-VETMED 1000 aggression cases from a referral practice finding that aggression towards familiar people was the most reported primary complaint, in 39% of the cases, while aggression towards unfamiliar people occupied the third place (in almost 22% of the cases) on the list of owner's complaints. In 2013, Casey et al. (2014) conducted a study with 3897 dogs in which it was found that 7% exhibited some degree of aggression towards unfamiliar people whereas only 3% did so towards familiar people. On the other hand, studies focused on dog bite occurrence found that the dog is known to the victim in most situations (De Keuster et al. 2006) and is usually part of the victim's family (Rosado et al. 2009 ).
We did not question people about their dogs' past history or if they took any particular measures to avoid situations in which their dog was likely to be aggressive. It is possible that dogs showing severe aggression or frequently showing some degree of aggressive behaviour would be relinquished or even euthanised. The euthanising of dogs for reasons of aggression is not uncommon in Slovak Republic. It is also possible that people with dogs exhibiting some sort of aggression towards unfamiliar people could have reduced the chances of meeting unfamiliar people by, for example, reducing the number of walks. Thus, people might have reported certain situations as never occurring because they changed their routine to avoid facing situations which could constitute a problem.
Association between aggression and other factors
Dog characteristics. Several studies have reported conflicting results for the effect that neutering has on the dog's behaviour and, in particular, aggression. Effects of gonadectomy on aggressive behaviour are more evident in males and in cases of inter-dog and territorial aggression but less clear in females and in other types of aggression (Haug 2008) . In this study we found that dogs that had been neutered were less likely to manifest aggressive behaviour towards humans, while male dogs were more likely to show aggression towards familiar people. In contrast to our results, a study sampling more than 1000 English Springer Spaniels found that intact dogs (males and females) were less prone to owner-directed biting than their neutered counterparts (Reisner et al. 2005 ). Other authors (Bennett and Rohlf 2007; Blackwell et al. 2008; Bollen and Horowitz 2008) did not find an association between neutered status and aggressive behaviour.
When considering only the sex of the animal Guy et al. (2001b) found that females were almost three times more likely than males to have bitten someone in the household.
Similarly to other studies (Podberscek and Serpell 1997; Fatjo et al. 2007 ) our results suggest the lack of an association between the age of the dog and aggressive behaviour.
Most studies, however, have observed a tendency for older dogs to be more aggressive. In a study conducted by Bennett and Rohlf (2007) the authors found that the age of the dog was positively associated with "unfriendliness/aggressiveness" whereas Hsu and Sun (2010) found that dogs older than 10 years were more likely to show aggression towards their owners; however, no association was found between age and aggression towards unfamiliar people. In a National survey analysing more than 1000 English Springer Spaniels Reisner et al. (2005) found that dogs which were four years or older were more likely to be aggressive towards their owner.
Due to the low response rate it was not possible to group dogs according to their breed; hence, we have grouped them in four categories according to their size.
Some studies (Guy et al. 2001a; Bennett and Rohlf 2007; Duffy et al. 2008; Arhant et al. 2010; Paranhos et al. 2013 ) have found a greater tendency of aggression towards humans in small-to-medium sized breeds. Aggressive behaviour in large or giant breeds will usually result in more severe injuries and as a result will be taken more seriously which sometimes results in death for the animal (Kobelt et al. 2003) . Consequently, people might better tolerate aggression in smaller dogs and thus the selection pressure towards them might have been weaker (Duffy et al. 2008) . It has been shown that the size of the dog impacts the way it interacts with its owner (Kobelt et al. 2003; Baranyiova et al. 2009 ). Larger dogs are more likely to be trained and this training is more likely to be done by professionals (Kobelt et al. 2003; Baranyiova et al. 2009 ). Owners of small dogs engage less frequently in training activities (Baranyiova et al. 2009 ) and, moreover, are less consistent overall (Arhant et al. 2010) . In addition, small dogs have been reported to be stubborn (Baranyiova et al. 2009 ), more diso-doi: 10.17221/8418-VETMED bedient and excitable when compared with large breeds (Bennett and Rohlf 2007; Arhant et al. 2010) . Again, this might be because the consequences of having a small disobedient dog are not perceived as being as significant as in the case of large breeds.
Owner characteristics. In our study we did not find a significant association between the owner's sex and the reported presence and/or frequency of aggression. These findings are in accordance with Bennett and Rohlf (2007) ; nonetheless, other studies have found conflicting results. McGreevy and Masters (2008) found that a greater number of females in the household was positively associated with fear-related aggression.
Interestingly Casey et al. (2014) found that female owners were 1.6 times less likely to report aggression towards unfamiliar people than males, whereas Hsu and Sun (2010) gave greater scores to their dogs on owner-directed aggression questions.
Younger owners were more likely to have dogs which manifested aggressive behaviour. This could be due to differences in lifestyle: the majority of older owners probably have a steadier life, with unchanging routines and seldom face new situations. Additionally, it has been shown (Roll and Unshelm 1997) that the animal plays different roles according to the owner's age: owners under 30 usually regard their dog as a family member whereas older dog owners see them as a child. In contrast, other authors (Bennett and Rohlf 2007) did not find any relationship between this variable and aggressiveness.
It has been shown that owner's experience has an important effect on dog behaviour (Jagoe and Serpell 1996; Kobelt et al. 2003; Bennett and Rohlf 2007) . For aggressive behaviour, in particular, several authors (Jagoe and Serpell 1996; Luescher and Reisner 2008 ) have found a negative association between its expression and the owner's experience. However in this study we could not find any correlation between these two factors.
Housing. In Slovakia it is still common to keep dogs outside, free in the garden, chained or in a kennel. More than 1/3 of the dogs in our sample were kept outside and these dogs probably do not have as many interactions with their owners as dogs which live inside. It is also possible that many of these dogs live exclusively in the garden/kennel and are never taken on walks. This has several implications: most experiences with unfamiliar people are when they enter the dog's territory; usually, the animals live in extremely under-stimulated environments and lack sufficient physical activity. It is likely that these conditions will finally promote frustration (Haug 2008) .
Respondents were also asked if they lived in an urban or rural area. We had hypothesised that dogs living in rural areas would be more aggressive because owners might be more tolerant (Hsu and Sun 2010) , less involved in dog-owner interactions like training, or both. However, we did not find significant differences in aggressive behaviour between these two types of living communities. In 2005, Baranyiova et al. conducted a study looking at the influence of urbanisation on the behaviour of dogs which included the exhibition of aggressive behaviour in 11 different situations. Dogs from urban areas were found to growl more at family members than dogs from rural areas. No other significant differences were found in terms of aggressive behaviour.
Training. The influence of training on dog behaviour has been studied by several authors (Clark and Boyer 1993; Jagoe and Serpell 1996; Kobelt et al. 2003; Bennett and Rohlf 2007; Blackwell et al. 2008) . Many have found a negative relationship between training and the occurrence of behavioural problems in dogs (Clark and Boyer 1993; Jagoe and Serpell 1996; Bennett and Rohlf 2007) . Obeying commands has also been found to be correlated with a lower incidence of behavioural problems (Kobelt et al. 2003) and dogs which are aggressive to their owners have been shown to react more slowly to commands (Podberscek and Serpell 1997) .
Some studies have focused on finding links between the type of training used, (whether it is formal, informal or combined and the use of aversive techniques) and the presence of unwanted behaviour (Bennett and Rohlf 2007; Blackwell et al. 2008; Arhant et al. 2010 ). Bennett and Rohlf (2007) found that owner training engagement was strongly negatively correlated with "unfriendly/aggressive" behaviour towards both familiar and unfamiliar people. The use of punishment has been shown to be associated with aggressive behaviour and in particular the frequency of its use has been associated with increased exhibition of aggressiveness (Blackwell et al. 2008; Arhant et al. 2010 ). However, Blackwell et al. (2008) found that the use of a combination of aversive techniques and positive reinforcement would yield the highest mean aggression scores possibly due to the inconsistency of the method. Similarly to our results, Blackwell et al. (2008) also found an increased likelihood to show aggressive behaviour in dogs that had received informal training by their owners.
Although we did not question owners about their dog's socialising we strongly believe that this is an important factor to consider in this country. On one hand, socialisation classes and puppy schools are extremely rare in Slovak Republic and on the other hand, many dogs live all their lives in the garden or in a house with access to a garden and have very limited exposure to new situations, people and animals. It has been shown that improper socialising is one of the main causes for aggression in dogs (Appleby et al.2002; Blackwell et al. 2008; Haug 2008) and that the frequency of several social activities like taking the dog for a walk and allowing the dog to have contact with other people and animals is negatively associated with aggressive behaviour (Arhant et al. 2010) .
Fear behaviour. Not surprisingly, manifestations of fear increased the probability of aggressive behaviour in dogs. Many authors have established an important link between aggression and fear. Fear and aggression are motivational states elicited by the same stimuli (Archer 1979) . When a stimulus elicits an aggressive response this can either be defensive or offensive depending on the motivational state (McFarland 1981; King et al. 2003) . Despite their differences, defensive aggression occurs concurrently with escape, avoidance or fear (McGlone 1986) it is believed that defensive aggression is often mistaken as offensive aggression and thus underdiagnosed (Galac and Knol 1997) . Borchelt (1983) conducted a study looking at 245 cases of aggression in dogs and found fear-elicited aggression to be the most common type, being present in almost one quarter of the dogs. When looking specifically at human-directed aggression, fear has also been described as the most common reason for aggression both directed to familiar (Bamberger and Houpt 2006) and unfamiliar people (Fatjo et al. 2007; Haug 2008) .
CONCLUSION
We have conducted a first exploratory study looking at canine aggression in the Slovak Republic and, in particular, the characteristics and risk factors surrounding human-directed aggression. This is a first step to a very necessary wider study that needs to be developed in this country. Although several other studies looking at human-directed aggression have already been developed, their findings might not be generally applicable to the Slovak situation. By better understanding which factors contribute to the exhibiting of aggressive behaviour we can adjust and improve preventive measures.
In this preliminary study several variables concerning the dog and its owner, housing conditions, training and the presence of fear behaviour were found to be significantly associated with the exhibiting of canine aggressive behaviour, in particular, the owner's age, the dog's sex and neuter status and the type of training. Fear was found to be consistently positively associated with aggressive behaviour in several contexts.
While the results cannot be generalised to the entire population we believe they provide a very useful snapshot of the main characteristics of canine aggression in Slovakia.
